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f-;,<f'hj3f iriifesJigaticsos sntoShgasstufis ite fcpase ssuviiy !ix>fid F(jXi-}f>i;i-?;i>xi--spc;f;j-'f;, 0S?»^ cif:5D-ifef:o 
id EP '(30,064) mv«s:e!{ «h3} ibs isotsiscJ ifSSSiix^ ccsrsfsf-^sss sevi^rai ccjn^pon&sjis fisvitjg iifiijse sdiviJy c4 which cm 

* Ge^Ss S numbsf of tssct^risca! fjigicuSies {vkis is^'m), iha pfsssran? invemofs h&va been sbte \o cSorse m srsxyjrsa 

esSliSjivni? ci^ttsphiiiifxjs© A adivay Uiisn ss jsJrjsifi ot Sfus c;-5'v«. wse sss^^ificaiiy fusisnum o^\^ffc;i:m. 

fShoi^ess A aciiivftsp v#hsf8s?i tm DHA sscjtisrtcfs is oisssinsd f sot? Sk fitemwiUHi* $«figus- 
783-7S?- 1981, 

Howavet. ihss. D^iA sequsfscs shows, a^iy as'esy ^vtjfi^sS DNA Kjen^ity of tot^f« DNA ssquss-scs o; •^':<}i^;i\ 
sf-vonSk.>!i tSEQ ID NO 1 25- U-SOi, siK-S Justti^!; a pnyswiosK-Si cj-iSffSf.tofistiO suci-i as, r;>c..«;-"i..' :.?(>■ nh'i-i va!:ss ccs-isir-v 
erabiy fj«-«vv$s« said ^^LB i-Cj-T. P. i^Dtswm ;BS kD<o and a pSK^pf^ispas* sria inv-'sniicn {2^^ t. -0 -cDa (v,d-i irtfriS)}. 

F i,S!tr!Sf, 3 co^TspafssOf) wsfn pffef nucfeotkie isnd amino acirf B^csiJSrtcas nas s;i^o»T) 'hsr "he ONA ssqosnce sncS/ 

or smno aGiO seqtilncss ^ 

a spscific hyfcf !i5ii3tjor> prtsoo itniS^or PCB primsrs can now sasiiy cor -siratued oj; iJ-sa ^asSa ot said DNA isqiisnc-s 
of if5vs)Yik5f>, 

"unher, it is ptsseriily tisiiovsd is^S! S is :.>os.s,:t>fs.' to cic-r-s a : y!siad:^^e>i-:ote90;Js p?xx«Lp-io;ipas3 A snci'O!' 

Accofdtt^gly. in a iuslhSf ssped ihs- invcfriWi isi^sijs ■. -^j OK'-- ■,::i^jy->;';ce s:tixvJi:t§ aa sn?y!ri3 ashiShsng 
pfscssphelipass A ^^d'o> pncspftoiipasss 3 3cSivit>', vAvcti DNA si?Qvi(>nc.Sf sssitx^edtfOf^-i tp« gwyp CiOfnp rising: 

{a) ths phosphc^pass A sfssoding part et the t>HA sscpssncs cksfsstf into pissfna pYHS g.O pf8s«tns SscftsssRc^ 

cof DSi« nm; 

» .;b) !h<j DNA saqi;e.-x-:« sSxawi in psssi^.'sas J?o- .OSS if> S&O iD ■ . ;TOf^? ^fss'eraDiy posi^orsf, l1S-t06S in S£0 

iiD NO 5 . Sivea iTfOfe preSsjabiy posa ;oas 1 1 3 92i} sa S~ G i 0 f^iO 5 , o; S& 5oms;err;sri5sry SirSflri:: 
(c) a OHA s^quents which fe a5 ieast 70% no^TcSjXiOiJS wish easd DNA sftcjymcas rfgfiasd ia la) or 
Jd} ::;^-iA ■■,c.a:K?fv:.a (jef;aad sr. (a) c-f {t}). -iVhsf! §t"!C<K;"<JSi « pcsiypspricJis i?>.'hit<?:!-;3 phosphofipsss s3cS;a';tv<«f!£i is fi< 

(ij) a DNA seci'jencs wiich hybndsiJSs usrith a db«bfe-S!r&fjdsd DNA proba osripfisiog if>s DNA j-aqnerjcs zHcm. 
i» poi;i[«!is si-10S3 fo SEO ID N0 1 !o«sf slmgsrsey;: 

if j a ON A sequesice which s«cod«ss ?of a poS^sptids Natfitss ihs same artifeio soid s^qusrices at ps»s»« residtiss 
! vo 3 1 to 303 or 3t 303 csf SEO ID k& Or the amSno sesS ssqtjsnces erscossd by any of the DNA ssqtJ^rscss 
oS (&;<; and 

(ci) :j DN'A si^jquer-fts wilich is; a f:e5!r,:jnt of ths DNA s-ia^Jt-icesi s-p.-scifissi i^^ iss , ib), (ci. {d). («> , {s; 

Pii.msJf. s p^;csp?iCJi?pssa of Shs; .if^vefJiiors hae bmn ifiteniiivissy cfsarati-sj-ii-scJ arirf has baiia S^uad Uiat -i has 
phoijphoiijjsss ciC'ivijy at !c-w s-H; tfsis pfc^as-y jvisHss "it vesy stiiisbis use trs oi! aegorw^ng. Ths phosphoNp^s a 
*s acn rnsin-ibfa.as bound, <.!ch 'VtaHss i! ayitabis tor fiemv5!>;isl proJuctm ma pwgic8iiCf«, 

Accofdia'^ly, a furihsr asps.«;t ■h«i irfi.wtscifi reSat^s to m miBl<^ pof/peplitS8 tmmg pimpfi(>^m& A sstsvity, 
>a-hsn pc^v^P^sfidfi is c^isi'i^" tron a sl<sSp of m« genus Fyss^tfrn snci r,as 

PI.A acSK'ity sa ino pH magij 3- iO, measura-J at 45.V'C; 
ii! a aif>iec.(,<!af a'lass of 1 1 0 kOa, as dsiemwsS t>y sm-PABB: 
ii) -art sjsosissiaa point (pi) ts^ths fSfsge ^M;: 

!-«; a tarnpaistcrs* optifRiim for !:*>cssphoSip3S« ^clivjty in t}?e fsngs S>s$wsn giS-SS"G, tnasfsarssd wsSi fecWo as 

ssibr>Ka?s as pi-i 5: sna'or 

v) a pH op; >:-r:!.!m Sor phCK-pnoii?N-r>?5 aa; -vf-y ir* ths pH fsnjs;? Ssaiw^a S-'S 3. rsi?s;5s«aj!5 vs'Sh iscrthin as si;is;i5fat» as 



A sSaduosfJ aa-iirso aca sfsq^jsrscs c5> m isolassfJ of*osoMipas« o? the jav^ntscs-i sfiowa in S£Q © No 

The N-termiatj! iSRiiao acts ssqysncs oS a (rsatwr $ seer stsd isc^tscS pfwsphoiipaas* f's3S t>&m d&i^tmin&d. Said N' 
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f^rhs! tha C tsrmm! 4isiqwenc« o» ^ active set e'eii ph«>sp>itj'pas« o? $ w *>sv '9 >h« s-t m <scrf 
- t,^fev«f f « o « f5i>«fi i«fi « (. (>> Ts fxst pf ' ''t -vxv "\ r i. (» f> j ^qfrcHi c5 -<}io S'=>q >0f ^-j' 

^s> a po^'Jieptida sisfvsig ^ asK^Jjis aesd secjU^DC® as shown sn posetiso 31 -3GS SSO ID NO 2- 

{cf} m anastspa ciJ Sis pe^spSKSs defines in (is), (b) &t i&) anak^iis Ss a{ iesst tKSfJsofegssJs ssid 

ps^ypgpiscfe: and 

m\ a fsagme^j d (s), {ej of {«i 

in a aJiii 'vifJhsr aspect 9>6 sovenSsw prav c!©s a ^«*tsfrt>mni «^{>'$s<!-on \.'<5f c*- ^ $i?3S> ""^H oJoq'ixjs « 
coTOtarl product w o*ar pixymsoUfv^ inwoijon s i'-n\i'^> i^^oS -^^SfSs 

snaustfiai appimisns . 

of FiJSSfSJm ct^STJCifwm »if(C! Ftjsafiwm cxysponim hs§ improved pfopesDss tiw usss indusmai f atevam apssmtms; St 

tor t!§s Bii (odustf !8! rsievmt aspScaJo^s. 

Acsjcs ^f'ly n <5, i '< isf ^^ec! tfts ny8r*Ks'> !«ia'es to she usa of a pbospho! psstfes c^asisd from a sferasn 

«n>%.p»x"r .'srff !, r sr,-; treatment o*sp!wph<!d^(c«c5rVs<^osf*»!!P'd«jrtti lbs p'iospho"<p^ 

\3 -sf"x>vitng 3 "b'-spMr 3isf Of D-xinr; UNA <; ^wrss ^"i>j t.")o ofJi ^<;f «fs-v>d("- fvrSfl -^^ o "^MA s- 

i-Mgi =5 F«s< rtiirq .'■xyspoivm, at any rpof^ii SiaK* F asL> stt^ir havm fetaao^d !he sshospcwi^sa ^-icojjj^ cf p^tfsi^y 

S«8j«jmessj homoic^y e»mpaf sso« wj*j ssrfe? sri 

A >5f3Viak3gy saasc^ v ! m o f o ^ i if > r% ■-<'0« gai«s» r!i.c480tida «fid pfC88K^ ttefesUm was. kJS' 
r«e( >8 hoffldog < > v.' c< ! - > ! f stoti kjv&wn ssqirs was a Vss® f'C^ f tiisarfa!?? /sejy- 

osjKv^fts ja« Wifse -30 d < !}{ 1 m ' > ^iJt'o I'! gt< e < 

f-i^ pv-MvS^.-! o cd!>ec! e<£80'!Sw>jhO!>p*!0!!eA!=.^<:^T>ff^^-^<'0,'i'"£,Q!CNO ' si--> '^^ivK.'a i'^ 



S- ? f3 Ai "^tr^i^t »T r4> 1* s,q (sice hsuicn n ^ ("> i \ k !h s f -or n i «it t tc® i w 
f i*-©** Co!T«3vWSv. ol ijwmtic deguTnsffjg n outset. s-*^ ^<\^ oi csa « ifii-^ f«s j ^ 

Pf r to Of c s veir ^ t « it,i> «. f 

eqt,ence t>A d n «s s> i^^ res Uis-iirta ^wiai » 

«(ff! SfSf'fi \ s^r!JNrtC«fofW }W t ft Ci t^,> § i \^{ -sr ? Jfe5<-=»t 

« A ^ ■} p \A Mi fir « f ^o'K J 1 -n <^ J sr 

t '^d if c! X 

O {j eg o t s. f 

r*^ §> Tc S.J o «t « f SA. « 8 * ■J'iCiv/S i & i i>e 

\t , , . e, i A, ttncx* Of n o o 58 P''yp«> i> s Of !$« s^hcs f m 

ti--^ rventif-n IS offcsasJiy cfefewss -^s p t >^'*! ■^sc'-f if- i- (x <~ ?i t-^ r o r 

•S CAA S$Ci «'i^8m<'-^S tf-^ -5^ r bNX<^^t4i,«'0 s^^t ^ ■^ ft vfcjotV a} <; rs»r Ki« is 

i'^it D\^KiS-^f.S'- h-ss.-nr vfcQfCNO'' (Sthi rp ) it tw«?f) th§ «t'A 0' »ancsc^fAi S'cw*. nr> 
Tf5MA iic <s> J - V! ^^iS-^ -) '-VV 1A..'o''TaA"-i. 

f! e « ? N ii !1 ! stvTl X{i f {> 9 5 *t bO'^r L S $ i> I 3 

\ Mnv - B -<0'!<.f > v< K*f r ! H 

^ t - "^^t <j.ft d It ty -'lvtiia'-Qtat t. i Kx^ 
N ^ vft V. ^' I \j 1 <^ <. d fcS^l.^t\.8 ' <!C^ «3 h« t, <fe f 

C > Hj (,cf ^>-;!~C'«'h^)i^ + s tdfiv «ria at^ion ComTsr*)?) 
tsas a tnucrs aKsiae? :^j«cf}taay man ec ^.1.1 



,"?t;!i;>eas;'liE;*s«,S' ?'^ ci.;.'^c>:T>;: ;- ? 3 d-jfineciaceofdiiig to slafsj'arcj enzyms gC<:?assificatks<i as gC S.-S t,S. 



r^srsif^ tonswi'tion wan sf^jyf-i^ i.-f: :r!vf:--!iw :s Ki!(s:x-i>Ki io .spf iiV sft?v'";'i* s-i<w§ 81 teas? ths S<«C!l.!m 
pnosiJhoiipsss ac{!V!fy toe 8 Pl-A Pi -'^ sss -^sriis^- osrr ^ 

mf!>, mz^!m ^ a? ffHjre pr®f8?abfy ^ tessi O.-W nms^mln, snxyws ctoss; 6£> ^g, at 2S*C; ffsofs pr®f- 
pg. 3t 2S*C; mors prsfefSbV at test 1:85 ftrficifeH spsyins sSosa; 60 pg> at 35*C> afjd «v3n f^Brs prefainEsbiy sat. tesst 

t^Si forfe§5»^C0 fat »m if}{S«i§ar(8Tf)r^ (US 5,264, i»7} 

as 3 iipase with 3 phosphdipsisa aide sctsv.ty w^isresn me p^csphc<it;-ase 5^^^e 3ci ivily ir! ihs "fnorsci^yef p'^^Dspsioiipase 
assay* shftwfi £>eampJs 8 is tess Vi\m Jhs above srsjsn-.f'onscj figutes 

A nurtibst of fipssss have sash ps^os-photipsss sicis activity in AtffS.incj -jx^f^pis 6 hB^&n (vida jri/fsiscsne of (hs 

" "A ( o ^ ' t < , V d N3 > < - itJ a f J' Uh& set 

tfCSTs s 3 ;;jpsi!;!;ad, s-v;ytj;;a'-; ;,"'ir>!,.\v;;.- ifw c,-!iosp^ <jt-ds ojn'.yr-; ;!-: csude o- :i wv vs;j' hou-. 0 5-3% wM' CON'S- 
6por!d:«9io a phosch&ys i-xjr-i-s:-!! ;;t ihs ics.-.gs 200- ">SC'0 ppn, ;riOfe p:e?ef3bi>- m ine fanijs o« 25D-12C>3 ppw. Asaa 
f fCffi ti-is phoaph&sid^s the i-f «ds oii also cof^tsi^s &fa5i! concsr,tra!;af>s « c«<t>ohvcifst«!», sugar a&v.ao-sims s;ic! ■mi^f 
phosph&Ssds acis! cofripfeKss cS Ca. f^*"- 

S'^ as^'iteruds Qij'; Any o:- vtr-ich ts no; a cfiida 0=!, b;}) whsch rs?(<i s pnosfmstsds conteni «b5v§ £50 ppff, mors- 
p!■a!e!•ab^y &5ovs 500 ppm Si^cfj as? oi! coiiSo" §,g. fcs aehisvec! fcy stiiJjeciis-ig s cfi)rf« oH to s process simfSa? tc tfis 

fT^ixing 0! ^f.'>i walsf into ii-s oii, desscsibsscjatos, should msmn b« sJfSdersSood feoadfy as mtKiri-a «s ar-. i-qsj^o^js 'joiutic-n 
into c;i isccofrfirig so atansSafcS vvaisf-i3$gumfr^ing psocedurss ir> (Sis an. 

Al!efr;;5tivai><, ftie pfocass hsfs s&jvfjsd 'A watef-dagumtossc! oif fnay bs cafisd *«sj rsfis-iis^g to ce,Tov«i miii.itege' 
(sea US 5,8643?)- 

vvais! vs oii ec;«:Ji$ w^^-, [citfs; actdj ifi vvatas pfiSS<5 - iOfrmM, :o vvajsf.'oiismyfeion s 4.6 (fM)\(s> 80 minyfss; 
i!j tra-stesi-irtg 10 «■!! prs-^FEssted watsf is-- oiS e?TiiJJs*cin to a s«bs: 
(is} he&tffig $fniiisic!)-i m s bo'sSng seats? Ss&«^ Sftf SQ nsinatss; 



At 5>.> ai-^' r V > < 




t o- '^t^ o b-3 fi^^i'' do's j -"Tj^iS O' w > pft^^s' ib'y d c nte-o i ! 

, such a C'«>>* A5>ote Ms>. pwf to car n§ o^Jt aas3 '«SJh<so of "^s f .srsito- s p^-i^i^'^H- <Js -v^iss-^t 




beso W3i8f-<3£-q!j;tT-!fnocs sjiior !o carrvifsg outths (tismcsd of She ftsvanttofi. 



sintheoiSieaie.isifa 
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6 869 187 M 



dS!V;A-ir™;i9or»ir(«si!b5«csih55<*iairtaphosp!-sc!u-.- \- -,v r; The actus? opiimai so::y!T>& fJosa isnd 'tm 
piSftcd i «„ dsperd o« Sheaetoai phmphoiipaw:- s-is-sd. For surtfisfcissaih reia!it^5 to ^ttaixsifcri of stuyrfieriossge 
and tsms pstoi csf oiethosJ, fefereriss is mscte so woffeng exsrfipiss herein. 

Pref'srsbly, in s st^elhod tof rsducs^g !hs amoan? (A phospf^orus cwialfsing ooft^pcsisnis Si's an edfeis oi! sccofding 
to 'M mmiiOfi, vr<& pfiospha'us oonisnt ths oi! 1$ red«cs«j to Ssss t"i&-i 11 pm sSsr stsfstaciing said og «fiih 0,5-6 
m§ phosphoiipass (musry^g Osl an<3 vs^^arsin the ps^cisphosipasa in eofsJ^et vsftSi ssiS oil for « timg p^rssd of i -6 
hours, «W8 pfstobiy shs phosphorus csftSOFit ol tTss oS feducssS io im tftsn 11 ppm after eof^taatifig said oiJ wi5h 
t>stwe8f> 0,2S-2.S phosphoiipsss {<ify mattsrjftg c^i, and v*srem the phosphoSpase is it> oontaet wSh said oi? ?or 
a time psrwd ot 15 m«i48S to 2 hoiifs. 

Sss mitin§ oxarhpi** herein tor tu:•?^.§f cSstafte rsiatirsg to tcs&rsjiftcatiofi oS optinx^i t^mpsmtijm tof sndivid^sa! 
phosphoilpases, 

Ps■8^$r3b^i,', i.-> S'i aspscts snci «:r:>>oc?sTm$f> oi a iii^ffsS^od ?cif fsdsjcsncj the ss-poisii ct phfjsphofys c-CJntairiin§ conv 
pc<nar!!s h «:■) sci.bfe oil at^Kifdinij tc; Sh^' ;!-is'»:M«n -he phoSj.--hcw'iJ& Cf-mtfif-s ih« Oi! i$ it-ducfd to Ssss \hs^'> 5 yprn 

■D ari sdsbis oi! accof?S!!i§ to »-3 swrntior-j. %tiS:i&(fi 5h« ph«>phohpes3 !$ c^ji^s-ossij i.'cri-s i- Ws%-«!f.i:;x5!-: s.p8C!e&, in pa;- 
ttcuisf whefsin t«spt.i®phcsl!pas«ss.ob1a!Rstlf?Cjma fWsicfeas i« said msrstmlssri species, sasd iTsxi pjstst&siy wn^rsin 
the f^cfspfts^ipas* is <*i8!n^ ?rom« porsins pancreas, 

Pf sfers&f>', in & msS^csd tor fgdwcif^g th$ swwt phosphonss conts&^ifs^ compors«'>ts in an «c!ibi$ oit acco^difi^ 
to sr.s aivfjriiiO!!, ths phosph&!)p3?s is c*5tsinsrf !"rc.f?> s rr>ic.t:-x!>-;>-!!ri!srr), pfsf^ifspiy a iiSafrisntoij'j ty'fgus, 3 y&ssl. of « 
tesfitsftum. 

Prs?sra.biy. vi^>s« ssi<i ri!S!r..-s:YLOys tjfi§y& fi-if.'.!*-.- u-;:; ;T;:T-.->v-i s-s^y sfecvfit. !S a &p<5c;ai vVi;h« \hs gsriy? f-usanwr,, 
pf&iafrsiS sifsm af« strssr^s swh ss s Bit&m of K «i/TOtU-n F. .^si^icspijitijjv P. 50^4 or in p^ftscuSsi s sUain of F 

Fifithar, vijhsfi ssW ?iiamso{o«s far^«s abovs s 3 species ssthsn $h» ganas MpsfgUii^f praisrf e<s strains ar& strains 
suGh as 8 strain Asp^iSHm smmii, A$p&!^Hlim ft?8i^«s. Asp^^^ ^psmsis, Aspmsi^ nig0r<x in ^Sicafar 



f tsfi^a!-, in 8 snsthoa fssf rsdtjtjsng 8^8 snssanj »f phosp#«3rsjs «s»tsfrsirtg eost^ents in sr) 8cSfi5te ofi sccordsRS to 
she fnwntiori^ Jhs srfitsie ^i is pretesafciy a so^esss oii, synflowsr sescS sssfor mots prsfsrafeijf a rs^ss^ssi di. 

Charaaseri&iticft sj! Phosf^eiij^sa obSateed Irws Fasi^thm ex^pmim. 

A. pi-!ospht,iii{};3s© c,4 fhe hwritissv cbfeiirsetS JfOff! Fussmmaxys^porutnhm feeen intensiveiy oh8?»d8?i2;«d 
Acccrcsifigiy. sn asp-sc! oi "ho ir^vsjntfef} is pretsfabjy jsn isc^atssi Pho&h£3iipas« A wh<r.h i-j obtjsined or-) a str^ir! o; 
ihs gaiius Fts$atiu/n &f;d has piw&pf^oSipase A activity irs Jhe pH fangs 3-10 ;neasyrsd 3t -■4C>*C, (nooi prsfsrabiy havi;ig 
phcs5>ho!ipas3 A activity !fi ih« i>H tarsga 5-? f-iaasure'd a! -iO'C, f:»rc preisfsbfy Vsving shc»si^wiic.vSS.a A 80t:v;ty \n 
'hs s:-i tafig* 3,5-6 !r>s3sursd a? <M3'C. snd svari rrsor* prelojabiy i'-^v'sntj pjiosphc!' psss A aci;V!;y pj-- -Ar^cja 
4,»-5,5 i-fteasiif«5si si .•iO*C, 

l"h6 phossiwiipass A activity was dsternVtfisd vsilh &Jv5:sao IsCs'n::^ ^jfe s^ib»!ia',ss Nfc.^-A ;r;st t^asss sssay;, os 
a fciJiiar iXvr!p;)S!ng 2=;4 LscRhln, Z-^i Triifs-! ,K-100. mSiS exnoi-Rcioinsori {8Rt. S»e ','v-ofkfts<3 sxd{:ip!s« hsre-sn !0! 
t8fti>sr datalfs, 

i!-! a Jyrinar smboa:fi^er« oi tJ-fS s^varj^jorsv asi (soiaiscJ Phi^i^oSrpasft A, \i^\ch is c^Jisinsd irom a sifsirs the gesiys 
Py-?.4f?i;;?i, !& pf^tgrsisiy on«! w-hsch has a rwisciiiaj srsjss o5 29± 10 kDa. sr-ors prsfarsfcty a moiacufs' m^sss; oS 29 ± S 
sDa, ave.o rr;o.ts pf^issat-sy a -wjsoyiar n>8j.s oi a 3 kD«. ajici tnof.t prfefefa^iy a iT-oiacuiar jt^sss W * 2 kD;5 

Yhs moificuisr mss? ;s :r;s<.^¥U!<KS by SD^- P.-Oj; eUir.ifC^ihOJ-ssiS s> u.iiha- dasr.--fcar) in ihs '^.^.siafi.J; ^ artcj 

•>•> a ;i;fth«f e;•^i>c^:i■^r!^^:■!1 ihs iAvai siio:-!. a^^ ssoSa'.ati Phoshotpasa A which is oWaned 'roris a ^■srai'^ oi iha a^r-.-.n 
Fu&S!if>T, !.■> pf«f^>T:,^;iy Ci^■^!^ v*-hwh r:.aa art isr^ifiatrjC possi (pi) in S5"!e faogs 4.5-S> rsots piaisSfar^iy a^; iftoeistific point 
(pi; in jf^a -Si-sfiS 'i-J.;i, and (;\en rnofs pra5«r.^iy ar» iaoaiscSrscr point ipi) ifxths ffsfsgs S 5-'' ». 

'!"r:$ isc.'f'! -sc'v :r. pcin^ ;p!) was csesarrf^inarJ »y yss-s^ Arnphoiir-a ^'A0&■ pialas fjosri Ph3r.r!SCt.a Saa v^-or warj B>:s^rr,rM 

>!■: 3 !it:lhfff o:r-i::o-'i::r:t:r,i Of -hji :f;\'s;it.-or, a;"! isoiatsd f"'-hoi^it;S-p;js« A is oi>iabsc; '■■i-m S f.4fa:;-i ;-5l the 5S.'1-JS. 
Pj;5Sf?y-;'? ;^ p;a;s,'&biy Of -a v4>itthh33 a ssrfsparatiif a c^iifrsis-nio) phcsphoipsss aciiviiy ;fi ;angs !>at>vt'?-^ i-S-SS^C. 
msa&ura^J wsm iaai^»r! as sutsssraja ai pH S; fvisx-e praferasiy si tfis range of X-SO'C, maastrsa w:fh isssishjn as siife- 
sttslet al pH &, ancs 8va« rrora pf8ta3i>iy srs ihs rasiga c5 -10-80*0, measursd wsn Iseithifi as sisbstrats si pH 6. 
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w^mmm 

♦ tfsnssofmsdia sisifabis y«sasi: hos? eess; w«fj sasci vsctom. 
msi 



f^iistsotid® seqwssosfis Sfassftiaa as sEO tOte. ? «f srsy sasisbis s«bs«£|Ber>C8 fosraos, odhe fessSi^ m» smm aesd 
r f!i'^ o ^ <\r* T~bcc<^ ^ So>rsS <^ 

A5«»cd!naiy. snem&odimsrirtJ! 515® sftv^iisKits restes !o actesssssf DNA saqwaocaascordmiothemvey^icsn, i^atew 
Shf f «r ip< or »3? S !o"*NA ecsiiarscsssafmosfjhoJipass A?. 

H\ ?qiiS's-& ^pi^p-io-pa o A? ^i(«*iaa»evsrifarJi3rmibc»Simefsvadt3>at^ 
f } dcteoe«D!vJA eoo^rv %hafeif> a p icsp+'dcpa a eit"!X& bysaidDNA 

secjysncs -s a otespr<oS»»asa B, 

«*, t> 'J d t,!i5. ad DNA e^t-ertcsac osdi^ aSis r ar i ^-Kvpsss 

r f in s. f <^5a f e!c«-s> DNA aqt-a 6 acc5»r< k> J-ic-^if^a?* 



Cs f *^afm ) va si,^ 8sat« Lnsd Si qwcasccoivn Ima mcrfm wt"8 eo ^phosphoispase 
$i<^" V *afiS DN*y $<8.«4n:« s « sjhw&p-wspa s vi. a pho ph ^1 pa a a^^tyty vifsjd? s lea 1 0 2 nmol-'itiin. 

?r>C!f5om<af pfstsphojipasiS assay as Joiioves: 

a « a T<yffC!ay«t «q psr zv^oias '^i.^ia «it.otiqhi pu iff v. »-ffc-8rt bt.r<, i>o mdOmU 
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TB!S, pf-f 3.0, ^S'C) 3 mcsrsoisysr the pf^xtsphc^tpid OOPC {Di Okr«noyi (C1D) Pht^phsilsiy! Choiine) Is sptead 
?rofJ! a chiorcfcinK soiution; 

ijof f espcsfsding So a messft moisctiisr 8f«3 o5 ODPQ ot spp? osc, 6S A^/fTsotecuSs; 

'mmv-ii-: 'jon%i-jr.\ sufSacf: p;i6&iu'e 3s snsoiubis sisbsitste niosocyiss 8(« hysS'Ofj'ssci !„■; o .,...\- ,.s-:j;>:.- .-,> 
?« lbs fusan mtJfseutef af sa i fi'Sf%'^ A! oJ DOPO. 

iff 8 turthsr emSX!c!!fiDSf>J Sf^e (wenticio rcxjl^s so s steaeJ DiviA sss^ucftce <*ccoKSif5S| io ih^ isivsnttoi-i, v,*5srssri She 

cc-sTpfisi-f^ T% iB!;i!nir:. ?% Ttfcv^ x-i(X). SO rrsM oirasa, pH S; incubated Sor 10 fnirt. ^ 3?*C felbwi^fei' stop o* tmclim 
atSS'C iot S mr<. 

in fuiiner eprtbcstftetenss Sies tnventiof} refet^s So: 

a (Sated DNA seqsjessse aeeotiSirtg Soths fewsstfesn, «fhsf«fi« shs p!?ospJie1(fsass sncodssS by sakS D!^A s^usnca 
fecspafcSs ci(SpsrS*m^Ja§ emyfmlte dsgommsn^ an scii^^^ oS accsjrxfsi^ tea ffs^Sicdo? lha hv^stem ordsf its 

exmimlcS at 5east SO pjsfn; 8eT«S 

a dmsd DNA s«Que«<;8 sccoftfi*^ to ths- - is - - ^'.ci>pass sneodscf fey safcJ OHA ssqyerica 

dsgypnffiin^ p(oces« ccsrsprisss cswstacSfeHs said at a pH f<sm < . S-8 wis>5 ari aqosoas scsJySicn ot Wa ftepho?if^« 
w^-icfi !?. iSTfyteffsacS m ^ d! un-i! thg fsMsphofiJS cmt&o! o? ihn oi; is fs^Jiicerf jo -ess tten it ppm, sori in«in 

:p&&3 ef?fflx!gcJ t>y saicS ONA ssqaws ss c;jpa&i« o? pcstJorniif^g rKJid -sniyrnaiic osgummirtg p(cx;$ss <d ^hs wsisr- 
3S cGRiact wiJiisaliScsiitera Sirn® jsejsst^ of tS rt!io«tss& to atsoats. 

As ciesijiibgd hefiss) sxj e!»f L>NA ;;•(,« Lisncs encoding, a tsamsm-sus fcnQSsS pnc>spfv:iii»s,se A was av^asissie. Cor>- 

Dstoge Si si' Uoi Csen. Gen«-> n^^) £43t:£5S-26.b , WO 5&'t124S afKJ WO 

Om iii ihii fj^sits- piobisn-is erscoumss^ v«ih «hi& ischoic^us vsas mat ysaaJ pfodij«es an imeffisi actwiiy yivir-ig 
to 8 phospiiciipase b&^^Kg! a pSste assays, IVsis backf^ioyftcS was torrid to ije t^''<^\-/ d«tp!&;Kt&!-)i w rhs sinouni 
C5? subsifajs SI tis as&ay pias«s, anc! amcinsn of sunstfaso iJxis haci tss os.&fyiiy t;t;ai§d tc- & wi^s;* sns 

arscjEjQh for ths resfiiiw Jo »ks piece. 

F^jrO'sern^i:*. ;i!af^«;itoys 'ungaS 'J>rEsir.s h g{?oa(;ji ccsnpfisa a nurr^jsr cs fiiSijfSfi! iipah^?. s,4j;ria ot w?i:ch evsri 
s>!h'ibi; (ifTiiiaci phfistsrioiipftss scisvity StsiA Sipsses am hstein defced as *A iipase vssh phcspfiijiipf:;-;? SiCis tu-.-ivisy' 

hi ?hf: p;.5J;; asst:y, !ha s.jc.kgroiitiri of StJfh J:pas;8s wjSi pf^a^phai^K»3 sdfj .-ictcvfiy iij^nc; -sisc- ;o .'- ^f-.V 

di?p&f::X!r!i ;>:•! i'-iS i5!T>C-;-.:n1 SSiKS*;?:!^ IfJ tfiS SUSiy pfetSS. Bnrf thij 5im!>!.Sr;: o5 S■Jb£;;;3^E• -;nt;;: hSid ;Cj tit: svtjn ;)-:of;5 

i"* csrtvi'yiiy srsr-aifid offj'sr !:■:«■ s sr-a baekgroyrsd ar.iivity Unm -joth vna-.r.- cfriia ar:rj !?•■? f;-;s'riafi5oi;{> siings! 

ypam^ pnosph-iispasa &iCQ acUVity 

!op of Jfiis ii w<Si Sound ssat a «sf etuli sftisctssfs o5 Shs suS5s\(;j!3t had so &s psslor mad, isf see trssrsy dsci no! pr ;>v:da 
any teetians! soiute to thss prc^mi. sti«c§ a rstisjtbssf ess" thss psho^hoisp3s« s«bstf3!.es !est«sd gave ss baekground 
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"•rfSfssfoffna^kso* mearis irstfodyciog a veciof C0!>-$'fiS!ftg a ««cS8te acirf s«qsienc« of 5f>s pressnt inv&iikjn srs'o a 
host csi! so {hat the vectcii is irsaifitairtscs as a cnrosrosomai intsgrant a* a sgS-repijcstsf^g s>ctf3<ih!iCifs»sofri8! vec^. 
ifits<)!555iofi is §sf«rsi!y ci5na!d8Fe<3 to an advarstssgs as the rsucseic. acW seqweoce is mors iikesy $0 b» sobiy m,*- 
•sinsd in i-io vMii !r;;e5;f;jt;or; of -hs vsctof ij'rfo me hss* chfor.'^o--^;- (^isy occ.ii! by hiTnofogOsJS fiw^^omotegcstiS 

tk>rmry ^7T^ Fungi, 8th edfticjo, 1 895, CAB imm&t^i^ Univsfsisy Pjess, CsJ^^fiiigs, UK) as, wssli ssths Oc/7?>m'3 
{3s died i« HavAswofth st si, 1$SS, swp/a, S!as§ 171) jjn<S sii «?5aospi?f(a iurigi (f-i^iiv'k&wcsfth «J ai, si,^KJ,K 
R&Pfes«r;!3tf^e group* d .%c»/TJi'eotv? iiickscie, « 3., tevosfjora, Bupi^ii^liksm (s^P&ntiSit/ml £rri&,->c4i!!s (~Ass>&f$)!- 

s;ti«!s. Rsp)a«>:jntis;iv>3 groups C>:>^fi-3';-:-«>-j5!5!« i!->!-.!:;rta. .<tgr., Aiiomyces. ^^sstexscfJtwa, Cc'C-w?r:<'.'f:y->A?. afMs 

as Achfyix. Sxsrripiss o\ ;5-.:t<3spoi-S fiJncj' i^^c.U.'rfe Aspsrgi!!:;;;. P(^r'k:i!ltii^. C-a-diii-s. isn;; /^.'-'s;.'r.ss;>;s ^^e»re«-;jn-5!-;vO 

fnemcwa forms <*? {he subdsv&icsn £yf!>j^»c-fis sf^d Osmyooifi (as by r{aAK:iv»r!:) Jii, 1 395, S!.'i:?.'3;, Tne fiiii- 

msjntoys (ifftgi af © chSfatslsfSzeo fey s v«§9fet'fv« mycsSufn «csf!ipQss«i csf" chitio. csijutoss, glycsii, chitosas^ msnfiar., 
and oSis? sssmp^ poSysaceJ^arRiss, VsgetsSsvs grQ«sh is by Siyfibai sfenggsiw artd csttKSft eatabp?^^ *s oM^tely 
asiobk:, in contrast, vgggtstr/e qtiyn^ &y y3a$ts such as Sscicfe$!f0jri>'css csosfWs^s is by bocSdsog 05 s wssflufar 

tSisii.espojH, .f'ft'";tci(,!;iim, THiels^w, Toiypcf-^kiaijm, ;>ia"!-;.x.<«;(?rj3 c>; a lafeanofpi': c<i syrsOiv/m ihsfsc?. In an even 
rficrs iSfSfsn-srf <5;^ibodi!riSf^t, tns fiKirnsrijous iisngai ?>ost ceii ic an Mpa-'giihs ceii. «> artoihw s>ii{i iviofs prsfsrrsd 
srfibedi;Ti«ii«, {ha fiiamsnSous fsinpi hosi is sn Aeimimoium e*H. Ifs ancsihsf sv«f! mars pratSffed ajriteosjimsj^t, xm 
f iSsma«{6i!« fwgai h&st c®!! Is a F«$af&m sjs!!. irs ariothsf ewsn ?«sre pfa?effed ambodimafiS, tfta fifairia^tous fanga! 
hosJ cas s 3 Hi.TO«ccsfe c^f?. ir» srsefihsr «vg« rnora prefsrrsd smbcsdifwni. ma fijajnar^tous fm^si hosA caii is a Mwor 
csii. in 3notf5<sf gv^sf^ rr^ors pfsferrarf erfijodfRsnt. rhe ?!!sif>-!er<!ous tut^gaf fvost csll is a tVJycsfisp.^lC'fS csii, ii-i a^ots^sr 
av'Sfi niore pfs^sf red sntoi^i^'jr:';, shs fiiiimsptcnj;; fijngaf fsost caSi is a Nsusmpors cs\l ir, a.!x:'!h5;f &<i»n m&t- psetst rsd 
aftit>od!!Y!sr!t, shs fii&Wf^tCfUS tungsi he*; ceii is a P«ftcsfe;>; c&i; anoihsr sven >Tst,w sreteasd sml^.-sjimem, ihs 
fiiafne"itCi.;-5 ?i:;ti>;5i ^or.i coii is s Tbi&m-is ceii {?> anolf^s;; fivsn f'Xira piefasrsd s^-siXidiiYisot, 'm •1iS!T!6f;i*u& fuiiQsi 
riost c-sii ;s s .fb;>4-o;-;!j5««<(?! c.g{i. in sftcsm&f ftiOfss pf^iensd a-TibodirnariE. the teia-iioi^s fursgai i-t!3st caif is a 
^f^;.^^^:^^JV :f;.s s«ii :n most pret^rrssi ertfeodimsfit, (h»}iiar«afit<S«iS im^al bs>i!tcs\ttsmA$p&i'giiiu$ awafs^n, Asp-&!'$i!' 

foe-!>ni.ii, A^fiBrgiUus iapofiiofs, Aspsi^iSus .tig&r&e Asp&sgifhsofyrsiecsil In arsouie? mos! pjaSsn-ad sri^bodifneni, 
ti-ts t";iar!>erft&;js 'urtgsi t><yiX csif is 3 Fassnum ceS d the seer-ion Ofeccfcr (afeo ioDOvv-i as ths s.sc!>3!-! Fusvooi.:-;-'} in 
a-"ic>!riar pratsff&d S!-?ii>cx-jif?^ri*, the 'isamssnioiis fursgai pjirsnl ceii is a Ft.«?<%'(t.»5> sim-a of u":* sectico i^i-sgani, (.'.j., 
Fii&shi.'ir; oisyif^,n.tm. in f:;iott-'»r n^ost prsferfed ewbc:<di?r>ef ■!, iiissrs^Uoys tynyai host csii ii a Harmcola :r:ioii>'-:s 
s>r ThBr^vor^ryc^ i-inMincsa c??i in ar,f;{}^pf rrmi pf«f«t!Sd err!b-xJ!rr;«oi, )fe;!-!S.'(5toJS h-ngal i-iOs' cei: :;. a H^^c-i- 
mfziif mfeftsf ce!5. ir> anosner mos? pretsrrsd sTiJXxaifnsiit, ihs J!iS!r>sfttous iufiQSi iioet ceii iS a Mycsiicpmhom ?m- 
!T!e.£>fii(«.'?;c9ii, s!'^ 3no!?i»f ryiosi prsisrfsxj erniacdiinarr., ths 'iiarnsr.'ious k'f>gsl ho& csli ss a N&;.i!-osp'::rs &8$$a CM, In 
a.-noihs; iT-cai p>eimr^S en-b-;xi!fr)9r!i. shg tiiamsntoas itj^gat Siositaii is s Piifiscvh^m iji"pu>xigi)rii,'m cs^l in ar;t5}i--,«i! 
nosi s;fii'"f:fff:c; smbc<5i:-r!ari-, the fiiamaoioiss Jyrsgai host mil is a Thi8kfv^ Wr&snns ootl In 8notr!>3r rr^i praiaffscS 
ambodlP-isni. i?ie Tncnoc^Bttm c&ni» & Trkhixkimi& hsfStamm, Tfii^tod^m ls>fsr^g Miho^^m SOf^gS^ss^mtum, 

i- jngs! csiis i-ray ireins'ofsTed by a ptocess; iiivolvirfg p.'pSs^laat 10.'mti«5n, trahSfOPYialio;-: ct <S--& pfoiopissts, 

Pli-K-S regS:^5;!SiiO:-l of ifJS CSii Wc:-; if? S !Ti3n!1«!' k;!C;W! SS Sl;:tat:ia praCadU!«8 {{JrtfaftSfOrrrsStiOfi O- ..■''^i>■.'S^'i?f.!.^■.'S bOi'\ 

csii& 3-« descfi&arf « P a:iS 023 snd YsBon a'aA, '>S84. P;«x.-^.'i»!Sr(gs sjf {fis ^/s^^o^^^/^'%«id^?.'r^>'c;^5;.■;4'^K•i.■s 3v 
5.i.70-t4?4. .A. syi!^ibi;3 i7ieth(;d oi Sransiosjnhg fusmiufn specsea is cSascsibsd by Mafaixiisf- a/., "983, Gsni^ ?8, 
t'tT-iSS OF in cof.-ri,icii:-it3 tJS Se.tiai Nffj. f)SS&S,449. Vsast r^isy ba irsrisfc-fST^sd usiftg pftjcadt;;ea des.cfib$d by 
B<5?,i^f;f i>r.<i Gua''$n!s. /.t Absisor^, and Sfsrion, M.{., sdiSofs, (SiJids 10 Ymsi <3£.»;«';fCS ».'it.' fe'sc-c^fe-f B>o!Q$y. 
y.?ti-?c!S!-\f;r-2y'r>o:eir,y VoSj«>s pp Acatiarr-icPfsss, iric, f^ewYorts.. {fest?a'. 1 &33. «'tX;,75fj/0.' ^Jacra- 

f-jofe^y 1§3:!§3; anci i^jnnan tS?a, Pfosoodkigs o!it)& NsiionASAoiiddmyafSci&tic&s tf6A?5:1S20. iVSarjitmiasn 
c8{fs trsay fc« tfSfSSfofJT^ i?y <if!fact ypts!«3 wstsg iha caiciusts phcssjihate pfecipMion rrisihoci d Gmhsm and der 



mam mm 




100 fjj of pse!opias$ swspsri&ion is rrjixec! wish 5-25 d ihss appfcspfists OHA (fi 10 ,sii c;-! STC ■ ■ S: M s.-citiwi, 1& 

•m« !r,Kn-<5 is iaiJ t-;x)rT) iempef.jiuts foj 2S !Tnsnyt6&, 8 2 n>! 60% f'?.0 4000 (8DH 2gg7g;, 10 rsiVi C«Cif Sj!-=^ 

(nixed Tha ."-i^tiite la isi;! ai 'cswsi iii;5-ip8:«!yfa ios £5 f>itf!ys«s, iKswrs 3i £5 ?of i 5 mis'si;!.?^ SsPd tf^e psii'M is- iei^js- 
perideci io 2 nii o; M :wrb!:oS AtSi- o:>$ (5-it>« s>sciv-!>efs^5SiOft She pjo^r^fessts sr^ sprsaci o^-s :-y!!;^:fnsi s>!a!3s (Cove-, 

;inti *0 ;TiM CsC; to if;h!b;t t^ackg;;;!.:;!?,? tj-.;vv;i-i. AJi'Sf ir-^ubaijorj tor ^ '^ ?«0fc35 5«-(S s>;C.Ksci and spffj-sci scf 

si.-sgb ccto:«ss T!-i:s> p-ocinJwi \% as-id spores of a sio^ls c<5iOTy afisr sfscon^ reisc^istfof! svs storscs 3.5 ?. 



irscybaiia-i ss5 3j"G, she sypsrrsaia!-!! is fsmovsi<-i SO^tio* sijpafnc 
sypfW. After 5-g-i i-ioyfs., phs^phctips&g sotivgy appsars a 



The f stf batsh caSivaUiari "ms <xmmitsd fo* 4 cfeys, 
S&oSstlon of ttie DfiA seq«6«ce afiesfrs irt SSO iO N», 1 

m wsfflfon car. ti«s obiairs^cs i^osn ihs tiessosiSedorgassssm e^tshsdch^ &>lsOBiA 51293 by sjfifsctisxi .3} pfasmid D;NA 
by metftods known m m« ad (Ssmtssxsk e5 al (1 sfeiasufef ciorsffig: A fabcssssKy mfSRVjgS, C^sl Spring Hatb<s isfe, 

^»«^a 

ypO: 10 g yess? rjxtrajt, g p^fsans. HjO to 900 M .A«toc5<3v«d, 1OO w! 20% c^aooss {sfsn'fs IjlaresS) siSdsd, 

SO s tosa! s;s!!: ?5 g ysasi n-irogen bas© 11 3 a acsl 68 NaOM HjOsd 100CS «f, Sfer!ls:Sf{srgd. 

SC-HaA: 1(X! in! SO x &!sai s;-i;, 23 rr>i Sy-^;= c;«af?«no vSafrnns^ 10 r«l.t% b^Jophast. J%Dsd 900^ 

mi. aii!.-3ciavsd, 3.6 rei S% shr&:>ns.'ie snd sOO n-.i S0% giusosis of 20% gi-KSciose ;ic!d?-jd, 
SC-sgaf: SC-uBA. ZO gji agaf mdm 

SC-vaiisnf agat; 2C> g isgaf, SO fn! '0 x Bssai s-ah. !-t,0 ad fi(X) ;n!, ai-iociaved 
PEG 4800 (poiysjJhyssna^'coK moiscytef w^ssghf := 4,0£«) (BDH, Engisnd) 

EXAMPLES 



W8S jrestistetmd to five SOO ml shafsSng iJasfcs, sacii 
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Pm&ph!>i\p&m A activity 

Ths; ?if?asp!".c;!:p3se sctivijjf was {SesesHsifiss! wlih L-a-Jysc^iosphatidyfcfsoiine 3S substrs!* as desc«l5®<3 sbtjva 
PEFA 5est bases assayj f>H 4.5a4;4D*C, 

A «r!C!n<^y«f8£jti^®rst(?«irsKJ!dgf trough, f . . : . - t!:v.s, F!n!afsd)S58Sfci«s@rt«s§dt«8vsi«aia$he 
scMty of : vsftoys iSfsjvmes twa?^ ih$ phosphoiipfcs DDPt; (Di Dksmyi (C 10) Phosphatx^i Chdios}. 



On s !nortJug>-vv ptjrff:sd wj^jsce of a biifiof soiuliOfi (1 0 !t;M TRiS, pH 3.0, 2S»C) a ff-oncstsyer oJ D09Q was sprsaa 
^^X!ma C!^ic-!-->^c; tr^ sok;!!':;?! Miit: f :i!;».iii;t.>n ihc fT^{s>«ayar {svapo^,■5ti^^f! c< chtofjjJom} !h« siif?iK:e pfsssurs is {Kij^^sssfj 
!0 15 f?^N''m, (:o!:nr>fio::;yr-<.) to ;! '^fsjin iriO'SSCuiSK area ot DD?'C o! appfox S3 /A-'tnotec Afs Jjuttsf soiaiicj;-! (sss sfeova) 

action cofiipari'Vigf,! {cj-jiftcis; wsii-; assa ■ S'S) n-.trr a'-.is vohmn 304&G -r-^^-} in iha ';'o;o-:ji«!s: iscs.-jh" fP^yyiivs^j; 
acilviiv is maftiisstsKj ii-sfOugf: lbs; ipst-ti of ;j i-ficbiS^j taum- tc-rprassiiig -no f lai-iC^-Syai if; or;;-;) io !r){!(.;a:r! ivans-is^^l 
sudace pfsaaufs as moiiitsie s!itis!r«ii<5 irioiscuiss ars hysfjoiysed is^to nwva wa-s; soJybis f^actasn »!OtS(jeris Havititj 
vstiRed >hsii U-.s aqusss»;s siolubiiity cs? the reactsoft pfOcfyeJs {cap(ie add afid OOPC'} at® <;ejnss3afa!>!y highsf thar? fsr 
DDPC- ihs fsymfcarc^ DDPC^rsisSacutes hyd«3ify2ss! psf $>y Sis as-sxyfrn esSftmtsd ton ihs ffissrs trssisfSJiar 







fenrym* 


Activity ;nrf!o!^mln) *) 


Sigma (PIA^ {{om fesdvgfiom, 
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Chaf seterfastfos of & s^omi^mrriiy 8xpr««s«d arse {«jr*«< p^m^Up» » oistsinss^ j«sm f (>$s>i /« v^^j -.jw 

SO {ii ©-^"vne » V ^ \5 r^L OH ? e 1,^ t.t j 

for 10 iTH« J* C rf >- 4 vf -Vi-*^'-'' '^''C**'*^ (CM ^t(«t,;ia*vf5 tnf ^^TO'^J { -!■> Tfi? % 
^jcxfe W8 « cfefesM^ j£.m H€t AC\* ffws Wsko C*!8 for 'iH 2S fea^-a? m >ftwe was scscitj*. a 

A fs f 3 tea i m rfupi cs'ss r-^ y-^s -s ^ <. ^^-i jj^gsi mi w ssjr^te (10 mtn «S S'^X) 

T -^i" rc >" t w r v< ffc^ H * i if c d k f j 

^ w v-i ! S- M t, " t, N >■ ! 5 r h ■! < C ■^'^ J ~>1^ H0» ii ) 

ftxt r (Nn *(0t> a 48^ m upcsmciesavaget? mi ssm m s, » 2-pt& J»« s».-ftoi)i ) tht. pvfc>'- 



is.fc.(o.'^^«ii3b> A,'5> Ck>!)§>- nt^'Tk ?onafi^ ^-^Lt^w afel:^S!am<^t■fi^cle«^y«^scaJJa^>iso< fates 'jjsf?«iott'«$t^iy 



m 



P i-A'ySfVO-v.'f f.c-sss t-^f:i» fs -a much brastdi^f sf!:-3c:ficSy wfih oo:-5 .cJassit'k- {.-.X'sphc^ipssie sciivSy atHj sfso ihioe&Jsfrsas.' 

s 5hsi c5 tfifs ph!.-^r^pf>c.-isf^3se i.ecftase"^ {pig pafK;re<sfe Ps.Ag) ?sE pH 7 (Tis&ts 7). 

ConipSFSCi so Lecftiise*" fts E Gxysparummiyrnts has 3 JOOwnigi^griJiotivSy si pH ? Ths pfKssi)f>ot!i38Ss:ii5JSS« 

30 'CI: 

to Tabfet ? 













to LecSfsrss' 
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73 






2 0-i 










0,6 





The cfizynfc c-m.'iv f-yM^a-y ;>-;s t'si: ! ■ sosiiiors fe phosf^oiipsiS (Tabie 7>, white tsciSasss'" {pig PsncfSssJw PIA2) s& 

W'n&i -1!' • i : '> ,■'0 ; ■ oxarnpis 3. ar^!^ This N'-isrr n^aai sacsyes iss was coiifif nstJ to u« sf 53 as sSet&f ■rs ftsti tor !ha 

3ij MA:„D; TOs^ i-nsss specvwsStrv ms carried oi« asios a V<J TdSpse masssspscttoraei^f (fif!iac5??-!&&5i. f/anchesi^f, 
UKl ss ds-s;f;ijb«d in Ghfistgau st &l Biechsm. J, SIS, 5S96. 



■ss "T*!« ?<J-i8*ws^&s 8fj)!>waciii ssqawce flS *!8 fs^««woJtj)S!pis<«mphosphoJip«*sSi (JBdocesSf^sn ih« D(*<A ae- 

jijj :p-33e Uotr\ P. Gxyspcsajfniii ba 3 £ kOa (cfasa fi-jt shfswfii. nr-fi on <50;> PAfaS ff was shown thai $hs molsot^f WSi^S 

it is Sk^ thai ths rtigss dsgsrsne** sosts &S!WB>a« i^e prsdictsd m^s asrd sxpstiosBrSa! tmss fs csasasJ fey C- 
Ssms'mi pfocessifig. 

To invesaigatss Shis twe isc^lecJ !h«s e-letminsal pSfSids i^sm the rss«»ai!\bffl38rii F oKyspofyfRSpasg sxpressscj 

rhg svsfSgs f!Viss cS sys^fsrslic ifoa&sj/ptephotpe-is fws-i S oxysf&nsm 28,2 iCfa fes yssd to pfCijicJ 
trie :r>r;>! ii^tfiy C-;'S:!r«nai f-?«:du* whici^ ?ur)i& out tc; be Sef303 (S£Q !D IMo 2.). 

Vhis cicdyf tKi:'f is- ?;assf3 0;^ Eh-^ asfissitsptiori ihm isns enzysTss is nsa^-^iyeosyisted. The singie poseniia; t4 9^/cc■£■y^a- 
tioo s.:-ts i:-! !he se<-ii,-S!-;:^s jjl As«1i-3 is pfcte&iy not ussa since 3 PfO-!-«sia^s JotitisS ;s fjos^ior- v&-i Ths: 

prSSS'We 'J a i-"'!C-!0£!diJ« as ;hf: ?SCOn£i i-<J?KS-J« in ;hs cC-t^5S»-!5.US SSq-ficX-S N-glyco^yfeilsXi ;A ;f-; ;!<;s;; Sarn^rj 

H0VW8J, she ps3h is isfoadsr tfian ys^sih/ snsoijn-.effxi -or "ia-iic<g<jnsgys protsiris. Vi'i-iets jr^deaSes the pcss-fossfjy ot 
?.;St-? f?«tgf(,>56fW!ty .As ihe U-taimtnm the ^-siiyfr* is !ivsii<js',n&;), iSr>$ s,2* nvstefOiVSiw.ty r:»st has i;s b«s-is. i.'i 
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31 A^^FTI^FS KFKrUX<»S<SA ^YCHSEM^ GS«IfCail) 



II CO) 

13i LVSGCGVBSa FgEA^«HBISS QATAAVASm mm^WmiB TOHSLGSAVA ISO 
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s are irxiicst^ by U whi^s xm C isminal Sss- 
« INXan) is shovsrs by m ^ » ifi aSi Siksiihooci no! us&d as X h 
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31 3lVS¥T1>TJ>rS i?FmSQHSA MYC^TSEMJ^ QSKmSSSG ePTVQSHGAT 80 

il 
DCS 

@i I^rtS^^SSKT <3IGa3fVAT&S MEKEXVVSrS: GSIK3:F3?WL.T ^LDF{3QBDCS 130 

. y 



181 VIWHLEVa STPVD»C SPBVSIIAQLS ^^FVSHQASCS YHVTimODPV 2W 



mi m^mf&t ms^mmis mmmmr tsmm<m^ ptMcGfL %m 




rf»e ")! « n-^^ (J cofimssfcw! w j^e u i$ p ocsoU " tta<*>-^ '* ec*}v i or "--^ prof" rt-of mU 



Ti3bi« 9. 















oir> 


















'"'"'^ 


CO 














s.s 


53S 


S 


?2D0 




2.0 


5,6 




11 


Ossizro 
1200 
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atiOiJt arty c'r«:ncss: i/i dt:9urf5;;i;;\s pe •'o:fn,i.'c-i '^-j i '^;y vii ;;'.*-<k !-is.-j',:'> ^«v':5 r:s<3n ;;-<fe<S!fetj io-- cornsssf^.-iO;-;. 
a) !hai op?)f(«! K;i30i-i adiSion asoii: £ 0 scj fpH at alioyt wSb ijarf pen'ofmanc» at 1 ,0 <:c<, {pH si sfc«-5iit 4 • 
arsci ao »?f, {f>H St atvxs? 8>; 

fii) thaS ofsismym i6mp«f3t«f« ie. about &yc, sir.cs ?0-'C csoss no? bfing S?>8 P lwesi iotsSy- do*^, SO'C iscfsas^s 
S dagt-nyif^iing '.in-* hx>frt afctout S,.S to § tovifs, arsrf ^?t?-'C gsvas feesd psdoffnanca 
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Batch C-'xVf .'j»VS.?i;;0?. P"-;iXitsrt «^oi.-- pf«T. 
The oits afs nos comfrssfciiiSy ava&jbi^. svit iakests SirecUy Jrorrs ths pfojJviCtson ihe at ma mi!'. 



Yhf; spsscif;!.- concsitJcrss tctr a s^rtes pafsmetsir c^jtswsSioi-i S5sp§fsf!^§«!s wiiih PL JfosTi fasamm axyspO'vaiM-s 
gK'sri in TaWs tt. SJatKfeffi ecsfidife'is &m soxynis sSosags s 6 mg.'kg oi!, 40"C> IS sq. NsOi (pH fiJ»ui 5 0) The 



38 



iB7m 
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Co!^^:J -,200 
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4,5 
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S.O 
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Cotero t4£9 




i.rs 


S.5 
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TfiS ejsperimsniai tsssuSs ars ptss«fi isd io iafete 1 2 teelow "Hie pH rfavistte in the time wlodew ^ mia - S hours 
aii M vwafsifj fee expscisd («58)vais vsishmiy ffiioor ((fsguJa-aies: 
i« surrsffrssy. the rssoSs in tsbie tg bs)»!ftF^c»1hs9, 

j> JfoiTi 'she *jss.'f sspcjfjss Sss; i; ss s-ssn ^:ias ihe optsjrta; Bt>j.yrtv3 cfcsss (ssi A(fC and 1 .5 sq. IvSaOH) is about O.S 

si} «fjsi?nssi NaOH 3ddi>j£.« is about 1 . 5 {f>H aboiii S.05< wm f» psrt&ff mraja at 1 ,0 «q. (pM aSouJ 4,5). msi wiih 
iifmssS psrfemjsf^se ai 2.Q &q. ipH aSsota S,S) mi£;S sg; {jsH aSjos^s S,^}; asd 
^ iisj tfta opfeiifs? i^psJSJaf 3 is &tQiSt^ 4S'C, sftsS 50*e §Ji?ss SSmg^ peftorirmce. 
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Dsfefmir^aStcm <s? «f «o«-rsydfS!t3bl» 5Sh««i>ft»i)"pJi*s prese«i io rf8Jer««t types of ««Jib{<S! oiia 

* OH-;; 

Cr..;t5s ifiEJ-^ cs! ^iK^i A-r.vi Oi!*isi!:k -^CM^, p8nf««fk, 8at<^ 00074S/S01!^6, P-contsni 6(» ppm. This 

=Cf Ssl^rr. C0Or><-5'SS;-i5S3, f^-<50«8rt{ SIS ppm, 
Fji5efes3 ttfi-sde mas s»«dOii 

Tri« Oii iS Bmh CC« ?sy30r- 4fj 5)ix>v<i [BOS ppm} fiStersd through a Johnson fSa^r, 

On <;cv's'~a-^ " ■^'^ ' 
Batch QO^yf^'m n 4&, ? c. . . , ^ ~ 

DiJisiTsiir-iS? w at t?is «;r»i:- x &? r>;;n phcsphraiifiitfe j>f^er>! In the diffsrsn! t^e& «<iBs!s oiis show« 

«f abovs W8Z sm\'^ o«! by pre- irealrtsernt oJ thaoiis Ijy 3 soJiSsso comprssio^eSf* ssstd <m**o*5ydrate ifi: i;*st«f as descf i&srf 
m sxamiJfe ID above 

>}pis-J($!site < -^ts. i'^^-' -.tt^c cftijc acss mont^ydfats in w3S«f {stirfati 

iS) f>satjft§ the smyteten s bolting w^f issth fcsf 30 *s^n«i^; 

vj tf 8ftsterr(!-!g s&ouS 8 K>i c4 UE»p»r (csi) phag^ to a ogw tubs snA igaving a so ssUia tof ?.4 hours; 

3P 

aitsr setlisng d^SiV 2 g i w-; sjppSf c\s&' p^.sss for fr-essuJ^JrisnS o! ths '^or! -.'iycii.5i»S!& pfsoa^orsjs ccJDtetsS (ppm) in 

Fo!!OSs.'!t!g ihi& procsss. -in-^ouf;; o; r^or. hydrSiabte phaapnoiipjcis prisseni ir. »^<3i diBsfsnt Types s>f ssJfete oiis 

a>^Dw,i abovs was, 

cw crtjrfs taps sse-ci csi! * !1 48 ■■ orri AOKS c<sfsiam sdkS panicufais tmiist «^ich pMiy (sspcsnsifete kx the high 

P-isvsi (SOS ppa-i); Uic- \ng \b<(3s<j^. ;s U')*;' i^ifn Jc^snsorf sisvs gave a clear al wiJh a P-<Sfe"!t«f>? of £31 ppffi. 

PriS-tfssiTiSi-ii o? ^hs cnsie iJiS SiBiS oi th« fi!!er«d oii gave 3 f -ievs! »f 140 pprrj. vsihich !« a !T;e3S!jf3 the r(a->" 
.nydfsSaS.Sf? pha^phai-pkis ptes^rA in ih» oi; 

it)& phosfif-rjiSpici corsti-n; c-f a ( 'w.:- ; ■ v.-v- .liji was 'edw«c! frwi 315 ppm so «{5o»,t 30 ppm by 
the prsirsssifpari!, 

i'w s>X'*-5/io p Cv.f ;v i! o' >j " ' . s ^ . 'c*i ;proba&ly «fi>itfajy f«Sc of crtJ^s skJ afSd iotaiiy 

rsiijieci oifj wjsa isd-jcea to ppn! »y ins pie-iieaiinsfi; p:-£>"«ss; 

p.^oirsaSf-^ersi ;;5 tfycis iap8 soscS at ^mQ tftt-?-s AOMi«dsK;s« ih<5 P-oofUsnt hxm ^9 to 200-£§0 piST; 
*s wi5f-! c-fuda ;=<jyi>s.-;5r: Oit *"1 146 fjofti AOM pr«s-1fC8&vi8;-!t fscSxscSths P>levsi ffom 533 !o 10 ppm soybaar* oil 
fcr-isis-ji-JS ar; esiasnpi* 0? oils ihs! css-s {j^^ymiViStS fey »'<!i«<--C!S9ym!W9<'<;iSf3l« tfSc~!if««rti .^.-ots H.-^JViTs^ sd- 
c1:5iQ!-! to ihis criJvS* $Cf/o$ar> on sfs>-tf«?.trti<5!-.t no! tssfii.^*! t>^si T'-cof <snj fufmef 

Hiess st>o-s<¥ tti«i ttse pi-osphoniJid cavspossioi-s ;hytt;si;abis vs. :^.or:-iv/c1fS;aJ>;s ;;S>c.-sphc:!!f;;d; c:-' cwda fsps 
se&ci Qi\ v?t.';«s s.;e«;!y S-o-'n one totcf! to aiOtr>iSf< and <:o.ls§C!^Sf!% S§v«!i ot remsa-iios phospMpst^ water- 

i-'oi $:>x>'i:\at!C ds§yf!vrisrt'j, opt^Vis! arssynss ttosags is depsrsSsm w th$ anooynt of ncsn-hydraJabie pnosphoispi?* 
p:a&e-.-!t s^^-sr .-.k^gLjpirf.jf^g c;.' pw-tfsstfswi. 

i^iifts-isf. as hig:^.sf xhs si!rR-.".:nt o'- !■i:■X!•^ydf31sl^>!8 phosi^Oispid p>'?;s,sAt -^f? cs:! ;s. iha iTiOfs usisJui is ihs sfii^snatic 

■fi->!& i5 s'X liioitiat&d in sx&Tipis 16 ijsiow, ^«^^ie■€! ir»s pfes$rjt .:f!V^stii(c;;) show onjymalic dsgtimr^ing ot tm Cfuds 
m& seed oti * iH6, mms a iw-t-sydraisbfe ph;)5ph<s!ipicSs isvei of avootxS !40 p^sfD, 
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LfisxstassT** JOs. 

* Pt iffm Ft/sS3S«/Ji (ssyspof jsrf! *?av8!g Jhe smm acid ssqu&iee sNcjwj? in SEQ NO i 
Tn« 9fi2yt!K9 was f gootrsbinsnily «3?pr8ssi8«J anci »y r?i5sd as dsscrfesti mom 

■> i ^ O ^) r <i): ^ ^ " s :,<i^ti \ sho -qi c -^'S ->« sf<x >5 60»C. At 5 ~ X rain. 1 ,43 {5.T 
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0 6 HSSt g) <5i cams Jape oi! is ioacfed in jhe ^quip^T^srst s^rf hsaisci so Sff C. Ai { =: 00 mh, 8714 mS (EM 
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FOR SSQ 30 KO: 1: 



m LEHGTHt X170 ba$s pairs 




(B) LOCAXXOHs 25 < « 1DS3 





45 m 5S 

<5c* ccT mt rcc atc acc «sc t^e as^p a*? gsc tot coi j^cc <5ts? 2M 

so S& ?Q 

c;i<s <?sc «vc ijco &CC stg 3ic*. ^rcT ^rac srr esc tcc ju^o ass asa 
6t» Sly aiy Ala T&c Ii« Vsl Tfejc Sec V»i Sly Ssisf Lya TJijf 
7$ $0 8S SS 

OS'S Ate SG? sec TAC STC SCO ACJi mc TCT iKX? CCA JSAC CAA XTC CSC MO 
Ctiy Ii« Cly Ciy Tysr Vsil aia The A^x? Sec Rla &rq L-ya Gi« Ii« Val 

GTc: rccj TTC fs^c ftw: aat a-;-? tx-Si Mt: i-Sv C.rr j^cc ASC crc 3^83 

V<i! S«r f-f-iS Af!j GiV S«i V.s 7^~X!\ Tic At<j Tip fi-.f ?>.as S.osij 

J 10 1.15 120 

cxc TTC <k;c «^aA «j%.c -rst; js-gt «-c istc -jct G«ji scjc {wt gts cac 43S 
58$ »h« Sly ©Ift Ol« eys $«s Ut« Vsi S«jr S>y <^s <Jlr Vai UU 
i;S<a 33S 

GSiCi ttC CJM* es» AiCC 1!CS MS- CfJSS TCC TOT Cr-^sik <5C3l &CC «CT 4Sii 

xm tm iso 

«cr «!x; 'Hx; vcc cgc jxass sc« cg? ?cr m« sjtc st? tct ^32: 

^i* VaJ. S«s- S.U Xi-g S-ya Ai* A«« l>ifO Ses Phe Val Jl« S«r 
iss im iSS 57© 

hCh «5C CSlC TCe CSTT 6GS SOT SCC ®^ SCC S?? CTT SSCT 6CC CCA SAC ?8<3 
5hr aiy Ki» S«)f IMu sly Ciy Ala Vs.1 Ala vsl J.ea Aia Aia 
1?5 ISO iSS 

TEs MIS. stc SOT AC* ecc GTc m Aee ^;ic «sc tOT cec sa$ 

>ij9f Vai «iy qiy tJw« m »s*j> SM Tyjs ?5>* eiy S§¥ S?jrs 



J>sx wa» Xifi Ft^ C*y Tir ?^srq Sis T*!c Thr ¥fC Slsi yh» Tsp i-e^J o>»sr 
235 2*Q 2«5 3S0 



csit rt'-" OvT Cif" T&<: "-"C CJV^ «C<S J^CT <.(C r.? 

p i3* ^l^ hiti h^s t,»a Hi,ss Tysr Phs 61 Iltir Sag *^ 



Sla Slv Giy Phe S^r Trg iisg Syr X,rt! St . M s >. lit S«r V*5. Asp 
300 SOS 310 

ji.v rt, occ >cc 'i'"'- ?iC" G*,- r r-is-c -v^" crc \(\!, Tct xmt 



s t,""^ cj^fe s%'* w w tns s^k, m<» A&t Aac v>-c c&c t^-a 



m m m 

©iy «i* m. jfcis x«» «i» *x« Ma J^8?i L8« »if^ m eiy «iy i 



s S^t Ph6 S8e: Mft 61a Ais «iy Sly ei« tj-ysc Asg 5 
no 21S 220 



) sty AlS A.ts # 



3aS 330 
c V&i Lys &»R Asn Sirs Ala Ajog s®er 



i: M 44 m m 

*45 44 49 33 5S 



'SCA <arf cMT <ra: a**5 wc Kcsi fssc Tce a.ac .«A!t gssc: tgt c 



* say Ai* mi Ala VsLi S<s« Ai» Ala « 



'it' 



Sis- Sitii ?tyr Val Ifis* Si* AIs Ass> '*?al s-m 



cys S5w Sly Ai«t &«» tea <S3.y <vs Asa Sly Sly t^t £)6» 
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Sill SSS sSfeSS^'sSO X£> 2! 

«et E,s« ss« 1^ &s!« s«*r ii« V*| J^U S^s 

v.. „ «. « 

«ly V«X fhs th); *&x: Asp Fh« Ser X-ys she m Ii« Sla Sis 

v,ly hU ft^JS Cyg MS Sst 6iu Ma Ala AJA Sly Ss* X-ys IJ» 

ThS «3fS S»K Xsn Sly C^^'S 'Jhif VJJI «ir, «Jy ftsss. Sly Xla rtiX: 
S5 '0 89 

lies s«$ *'a« va-i OAs s«s tys ti-x «xy n« aiy sly -iy* v&l 

85 30 9S 

AU *fe *1* m ttys Si« j|| V«i S«i: Fhe <^Xy 

lis Us Ars? Jtsfi, Tip Thr XS« itvu Abjs S-hs <?!>• Qla s;.5u Xst< 

ns a so 3.25 

cys Ser val iJsi- G3y Cys Giy Kis Sly Mis, A3,5( 
i3» 135 146 

i«l MS ' * iss isl 

Al^ SB*- mi wal X5» S«* tfe* m Sis say 

iss in tn 

>3iy Ala val Ma Vsi JtJs Ala ASa t,aii Jirs vsy ;;.iy Sly -^fir 
ISO .Ui5 }.<iO 

fro Val asj> lift -J^r -Shr Sly &m Ssrcs Ar« Sly isa Aid aia 

iss ae3 MS 

Ssr >^U fh« vai S«y Sl» Al* <5iy «iy Ar^ VW ffec 



ms Asp »»g> ero ^ro ^irs :l.fiw ^yj? ?3ro I,8\i Jl« SI'S? Tyr 
225 230 2?S m 

km His thr Thr |g <5itj tx* Sar Sly Sly Sly ^y Asi^ 



t<«M Sly Cys *;so Siy Qi^' Tbi: ^eu aiy Asjp lie Ma AU si^ teu 

m 2 m aas 



'31' 



hx& ht9 sryr m9 S«r Ala sl« val asj? ?.ya j^*^ a^a ■sfet H»t Tfeir 

>e5 3io m m 





20. A tfcr-3d poSys 



f>fs?efai>!y stslsmsfttouslunsus, a yeast, w & Bssst^fiufn. 
31, Tna p<»\'n:irJsoM{i f:ct.c!6\r:q io $'y o? tSaims vs^isijsin fhs pcsyntjirifjotfrfs is oswiiriad 'iws: a '•lisSi^'cntoy ? 

S) a mdsisataf mass 28 i 10 ktJa, jfetefffiinsiJ fey SOS-PAGE: 
Isym jsoeisctiis pcsint (pS) iR the fsnge 

sv) atssn^esaiufs s^tfefisjm tar pixs^hsMipase activgy ifs as rarsg* ijstwssri gS-SS^C, mssjswt^ «^f) 5«!:af?io 
V) a phespho^ipsss acSissly pH G^mam if* ihe jsK mrsge Ssenws^ 5-12^ measw^ vsSh IseifeSR as subsifiate at 

mm. 

A)-! iaolatsa po-ypspficis «!<h;Sif?iPS phospnoiip^SiS A anw'or S sciivHy sei«c5srf SfOftJ 9>s §«>up «ompfisif>g ol; 
{<<) s pD;ypec;r<Ja cricwisci by p-.s phosphollfjfsss sr-nfo; S ^^.^v■'^-^5 §rn50c5«s paf? iJ^^ ONA seqysncs 

(b) a poiypffpSicia hsv!)>g an ^^lirsc seid -ssqusAcs s? sooivr. ;n pcsKsns 3! -346 oi S£0 :D KO 

(c) c-i po!>'5;«pt!d8 has'sfS'j an amino SiCki seQysnsr.s as s.h^xiin r)o$;!:on 31 -OOS oi SKQ iO HO 2, 

(d! a {ioiypaptida wJ^lcn » st isasi ?0 % hon-R-siogoiJ's xusfh siJk-j poiyGapiida cSy-'sred in ;«;. (c) of {cj, and 
(a) 3 SfssPTtem a? (a)< Jfe) («} of (tj). 

37, Trs isosaisd poiypapilds; scf-OfcSing lo ci&irra SS or vsftskh ss a phosphdipaaa A1 
3S, T;v> isoi.:-;-jd poiypapiids ao.cofding io ciii-m .B, whtcfj >& is pfwjspt^oiisjjse B 

40, T}?e isoia!5d p'ji vpepliJJs ascofding to any oJ cfearas is mtmtmN&i^ Mspemsnt oT C^* cofscantfa- 

550!i ffiisasiiiKS as, 

f'ifeiivs p^l;^s.pho!ipass acisvrty at y f'M f-DTA and 5rf.M frs p;x-s.:phg!tpase aciivtty assay msasudng 
5: incubalssi toi iO min, 31 3?'X foSowstj by &Jt» oS rescioi at 95'C fef 5 fwn.; 

Vft*i«s8i!> ths mtio o5 re!a!iv«! fshos^ihoi^sss actwiSy af SmM eOWS mM Ca^* is grsasef than 0.25, fnofe pfsJ- 

41, Tha isoistsd pofypspsfei* «scss>rcjing tc3 -«ny oi ciaifns whisfi to a phosphof?J3«s ajamty of faasJ 0.25 nmoJ,/ 
mifi &t a«i ertjyms siose fsJ 60 fj§ aosS ai SS*C; ignore ps^fej-aeiy a« ieasj 0.40 ntrKrf/rnio an srt«y!T!8 ssoss b« so p.g 
3t2S*C.: msas^ffid io s tne^csSayer pha^heStpase assay; 

42, "n^s isoialed potypeptide accojdiog to mf claiir.* -t^micft has a phosphoSpaw acfivily vvhich is cafKsbie 
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